Japan v, Knowledge of the natural course of stroke patients has become increasingly important since new therapeutic methods have been proposed for patients with cerebral infarction in the acute stage. In order to clarify the acute stage of this disease, 188 patients admitted within 24 hours after onset of middle cerebral artery (MCA) occlusion were followed for 2 months, and data relating to mortality and changes in disturbances of consciousness and motor function were investigated. It was shown that the prognosis for MCA occlusion cases is poor, and about 80% of these patients are unable to return to their previous lifestyle. The level of consciousness in the acute stage is a good index for estimating the patient's quality and time of survival, and motor function in the acute stage is a good indicator of functional recovery. Thus, when evaluating the effectiveness of a new therapy for cerebral infarction, rapid improvement in the acute stage before and after treatment should be carefully noted.
T
o evaluate the therapeutic methods that have recently been proposed for patients with acute cerebral infarction, ~~ it is essential to first delineate the clinical course of the disease in patients who have received only conservative therapy during the acute stage. The percentage of intracranial vessel lesions is known to be higher among cases of cerebral infarction in the Japanese population than that reported in the West. Moreover, a large number of these lesions affect the middle cerebral artery (MCA). s'7 However, few studies have reported the prognosis and natural course of patients with MCA occlusion. 2'3'6'8'11 '14 In the present study, we have investigated the 2-month postictal clinical course following MCA occlusion in 188 patients admitted within 24 hours postictus.
Clinical Material and Methods
This study was carried out over a 16-month period from May, 1981, to September, 1982. The 188 patients investigated were selected from among 1000 cases of ischemic cerebrovascular diseases included in the Cooperative Study of Ischemic Cerebrovascular Disease conducted by 17 institutes in Japan (see Appendix). ~8 Patients with MCA occlusion who were admitted to a hospital within 24 hours after the onset of symptoms and who had not been treated surgically or received special therapy (such as barbiturate coma) were included in the present study. There were 111 men and 77 women, ranging in age from 27 to 92 years, with a mean age of 63 years. Data relating to mortality, level of consciousness, and motor function were assessed continuously for 2 months after onset of symptoms. Level of consciousness was evaluated by the formula set out in Table l, ~2 and motor function by DeJong's  classification given in Table 2 . 4 The outcome at the end of the 2nd month after onset was divided into five categories as follows: excellent, in which a normal life was possible; good, in which slight neurological deficits remained but social life was possible; fair, in which social life was impossible but domestic life could be conducted without assistance; poor, in which assistance was required for domestic life; and dead. Sequential computerized tomography (CT) scans and cerebral angiograms were also obtained. In all cases, an MCA occlusion was confirmed by cerebral angiography. The MCA was occluded at its trunk in 75 cases, at the bifurcation of M~ and M2 in 45 cases, and distal to the bifurcation in 68 cases. Embolism or thrombosis was diagnosed according to the criteria recommended by the Research Organ of the Ministry of Education of Japan (Table 3) . Chi-square tests were used to determine the levels of statistical significance. is barely aroused with repeated stimuli and is responsive only with very simple words ("yes" or "no"), or movements are quite unsteady (30) 2 is responsive with very simple words ("yes" or "no"), or almost steady movements (20) 1 is responsive with purposeful movements or with phrases and words (10) I the patient is awake without any need of stimulus, and: 3 is quite incoherent and cannot tell even his own name or date of birth (3) 2 is disoriented to time, place, and person (2) 1 is seemingly alert, but not fully so (1) 
Results
The outcome in the 188 cases 2 months after the onset of symptoms was excellent in 16 cases (8.5%), good in 23 cases (12.2%), fair in 49 cases (26.1%), and poor in 74 cases (39.4%); 26 patients (13.8%) had died. Correlation between prognosis and the occlusive lesion site revealed that occlusion at the trunk of the MCA carried the poorest prognosis and a distal occlusion the best. The difference between the two groups was statistically significant (Fig. 1) .
With respect to etiology, 44 occlusions were due to thrombosis, 90 to embolism, and in 54 the cause was unknown. The prognosis for patients with embolism was significantly worse than that for patients with thrombosis ( Fig. 2) . A high-density region on the CT scans at any time during the study was regarded as hemorrhagic infarction, and this was observed in 49 cases (26%). The prognosis of hemorrhagic infarction was significantly worse than that of nonhemorrhagic infarction (Fig. 3) .
Of the patients with a consciousness level of "0" (alert) at admission, 40% showed an excellent or good outcome and had returned to a normal lifestyle 2 months later. The more severe the disturbance of consciousness, the worse was the prognosis. Nearly 90% of Grade III patients died, representing a statistically significant difference (Fig. 4) . The patients who died had neurological deficits that varied widely from slight to severe motor disturbances at admission, and no prognostic variables were observed. In the patients who survived, however, the outcome was worse in those with 
Discussion

Ischemic cerebrovascular diseases have been classified on the basis of the clinical course into transient ischemic attacks, reversible ischemic neurological dis-
TABLE 2
Motor function by DeJong's classification
Grade
Motor Function 0 no muscle contraction occurs 1 a flicker or trace of contraction is present without actual movement, or contraction may be palpated in the absence of apparent movement: no motion of joints (10%) 2 muscle moves the part through a partial arc of movement with gravity eliminated (25%) 3 muscle completes an entire arc of movement against gravity (50%) 4 muscle completes an entire arc of movement against gravity together with variable amounts of resistance (75%) 5 muscle completes an entire arc of movement against gravity with maximum amounts of resistance several times without signs of fatigue; this is normal muscle power (100%)
Comparison of the level of consciousness on admission in patients with embolic versus thrombotic occlusions. Consciousness level was evaluated by the grading system shown in Table I. orders, and complete stroke. This classification is retrospective, and in m a n y cases it is difficult to anticipate the clinical course of each patient soon after the onset of symptoms. Patients with cerebral infarction have recently been treated with new therapies in the acute stage, including not only medical treatment ~3,17 but also reconstructive vascular surgery) ~ In order to evaluate the effects of such therapeutic methods, it seems essential to clarify the natural course of cerebral infarction from the acute stage after onset.
In the present study, we have examined the relationship between prognosis and the clinical course in the acute stage of cerebral infarction in cases with occlusion of the MCA. The patients studied were selected from the Cooperative Study of Ischemic Cerebrovascular Diseases, organized by one of us (J.S.). The prognosis for patients with M C A occlusion was found to be poor, although the mortality rate was low. Approximately 80% of patients were unable to return to their previous lifestyle. In this study, twice as m a n y cases were caused by embolism as by thrombosis, and the embolus cases showed more severe neurological s y m p t o m s on admission and had poorer outcomes. A comparison of the level of consciousness at admission between patients with embolism and thrombosis showed that severe disturbances (Grade II or III) were found in m a n y patients with embolism but in few patients with thrombosis (Fig, 6) . In previous pathological reports, it has been found that embolism was present in 45% to 60% of cases with M C A occlusion. 1'9 The percentage of embolism in our series was also relatively high.
TABLE 3
Differential diagnos& of occlusion caused by embolism and thrombos&
Cerebral Embolism
Cerebral Thrombosis 1. sudden onset of symptoms (several seconds or 2 to 3 minutes) 2. in most cases, no precursor symptoms 3. localized neurological deficits &/or symptoms of a specific vessel 4. occlusion due to heart diseases (such as arrhythmia or myocardial infarction) 5. demonstration of emboli thought to be of recent origin in other organs or at other vessels 1. progressive clinical course with symptoms appearing gradually over a period of several minutes, hours, or longer, or stepwise 2. precursor symptoms include repeated attacks of cerebral ischemia, often with complete recovery or improvement in symptoms between attacks 3. presence of other lesions (such as hypertension, diabetes mellitus) frequently occurring with arteriosclerosis 4. demonstration of arteriosclerosis of other organs We therefore conclude that the prognosis of patients with MCA occlusion is poor, and that the severity of neurological symptoms at admission closely relates to prognosis. The poorest prognosis was observed in cases with a severely depressed consciousness level at admission. There was no improvement in the motor symptoms of patients with a severe motor disturbance at admission who showed no recovery in the early stage.
FIG. 7.
Motor disturbance of the upper limbs on admission and at 2 months postictus. Motor function was evaluated by DeJong's classification (Table 2) . N.S. = difference not statistically significant.
Of the patients who died, three had thrombosis, 16 had embolism, and in seven the etiology of occlusion was unknown. In 14 cases death was due to systemic complications and in 12 cases it was directly related to cerebral infarction, without any complication. Among the 12 patients who died as a direct result of the infarction, seven showed a hemorrhagic infarction and five a nonhemorrhagic infarction. Of the five patients with nonhemorrhagic infarction, three showed hemispheric low-density areas on CT scans and were thought to have initially had occlusion of the internal carotid artery from which the blood clot migrated to occlude the MCA. Therefore, a characteristic feature of death due to MCA occlusion appears to be that most patients die from systemic complications or hemorrhagic infarction.
It has been widely noted that recanalization is one of the major causes of hemorrhagic infarction. In the present series, hemorrhagic infarction was observed in 33 (37%) of the 90 cases with embolic etiology but in only six (14%) of the thrombotic cases. Such cases suggest the involvement of collateral pathways and an increase in blood flow near the region ofischemic brain as the causal mechanism of hemorrhagic infarction.
Of the 188 patients in this series, a total of 80% were unable to return to a normal social life. A comparative study was made of motor disturbances of upper limbs at admission and after 2 months in the 162 patients who survived. About 80% of the cases with a slight motor disturbance (Grade 4 or 5) at admission showed recovery to good motor function whereas only 40% of those admitted with a moderate disturbance (Grade 2 or 3) improved to such a level. Only I0% of cases with a severe disturbance of "1" to "0" at admission recovered to Grade 4 or 5 function (Fig. 7) . Those who recovered in spite of a severe disturbance at admission showed a tendency for recovery at an extremely early stage, usually within several hours after onset.
